INTRODUCTION
In a combined genetical and cytological study of the fat-tailed dunnart Sminthopsis crassicaudata (Marsupialia: Dasyuridae), Bennett et a!. (1986) reported a novel sex difference manifested both by linkage values and chromosome behaviour at meiosis. Genetic data involving joint segregation of genes in each of two independent autosomal linkage groups showed that recombination values were high in the male and very low in the female. Correspondingly, at meiosis in the male, more than half the observed chiasmata were interstitial, while in the female the chiasmata were terminal or subterminal and fewer in number per cell. These striking differences are the reverse of the observations which have been made in eutherian mammals. Here differences in recombination between the sexes are less extreme and, where they occur, it is usual for the female to have the higher values.
Genetic data were not available from other marsupial species nor were there any other comparisons of chiasmata between the male and female of the one marsupial species. Thus it has not been possible to determine whether this novel difference reported in Sminthopsis is present in other marsupials.
The only other small laboratory bred marsupial before being fixed following the procedure of Tarkowski (1966) .
Tubules from the testes were washed once in isotonic solution and pretreated for 15 minutes in 0075M KC1 before fixation in methanol acetic acid. Slides were prepared the next day after disaggregation of the tubules in 60 per cent acetic acid. There are a very low number of cells at diplotene and the later stages of meiosis in Monodeiphis, compared with other marsupial species.
G-banding was carried out on mitotic divisions derived from cultured fibroblasts.
RESULTS
At meiosis in the male there are an average of 215 chiasmata amongst the autosomal chromosomes, based on 17 cells at diplotene. More than twothirds of the chiasmata are interstitial. The largest bivalent is readily recognisable and characteristically has four or five chiasmata. Typical cells are shown in fig. 1(a) and (b) .
The meiotic events in the oocyte, following the release from dictyotene, occur very quickly-only three cells were observed at diplotene. Many cells were obtained at metaphase; the chromosomes at this stage are very compacted, often clumped together, and identification of all nine bivalents was rarely possible. Chiasmata were almost always terminal or subterminal and the large bivalents, in particular, contained no more than two chiasmata (see fig. 1(c) and (d)). The average number of chiasmata per cell was 13.
The G-banding pattern found in the nine chromosomes of Monodeiphis were compared (see fig. 2 ) with those patterns observed in the Australian species Acrobates pygmaeus (2n = 14) and the American species Caluromys lanatus (2n = 14).
The similarity between the banding patterns is evident.
DISCUSSION
A very close similarity is evident between the two marsupial species S. crassicaudata and M domestica in the differences in chiasma distribution between the sexes. It is to be anticipated, therefore, that there would be a corresponding substantial restriction of genetic recombination in the female of M. domestica compared to that found in the male. The time of divergence between the South American and Australian marsupial fauna is estimated to be some 45 x 106 years (Falvey and Mutter, 1981) . The demonstration that this novel sex difference is present in the only representatives studied in both faunas suggests that its possession by marsupials predates the time of divergence. Further, this difference is present in two of the largest families of marsupials, and may well be present in other marsupials. By this argument, marsupials have adopted a variant strategy in regulating recombination to that possessed by other mammalian species for which data are available.
While it is known that the level of recombination in any organism is under genetic control and thus subject to the operation of natural selection, no satisfactory explanation exists for the different levels of recombination that are found in different groups. Burt and Bell (1987) have surveyed published data on chiasma frequency from males of 24 mammalian species. They report positive correlations between chiasma frequency and age to maturity and weight, and negative correlations with litter size. An examination of chiasma frequency in the males of 33 species of marsupial reports similar correlations (Sharp and Hayman, 1988) . The results of the study reported here show that this similarity occurs when the average amount Restriction of recombination largely to the male sex has interesting consequences for the Xchromosome, since it would follow that genes on this chromosome would be more likely to be subject to linkage disequilibrium. Chromosome evolution in marsupials has been shown by G-banding to involve little repatterning other than that of chromosome fusion, fission and inversion. The same G-banding elements and chromosome morphology are shared by Austrailan and American species (Hayman et al., 1987; Rofe and Hayman, 1985) . The evidence supports an hypothesis of a basic 2n = 14 XX/XY complement for the group as a whole. M. domestica has a complement basically unchanged from this basic complement found in 2n = 14 Australian and American species apart from two chromosome fissions.
